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♦ NOTICES ♦ 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



{Claim(s)] 

[Claim 1 ] The radial-ply lire containing air characlerized by having arranged suitably tlie rcinrorccmcnl rubber layer containing 
the staplc-fiber-like mailer by which has the belt which has been arranged only one layer ajid covered with coaling rubber so that 
the belt which consists of organic fiber may become abbreviation parallel in the direction of ihe equator of a tire, and orientation 
was carried out in llic i^rcdeicmiined direction to tlie direction of this belt to lliis bell. 

(Claim 2) The radiaUply tire containing air according to claim 1 characterized by the reinl'orcement rubber layer containing the 
staple-fibcr-like matter having an anisoUDpy. 

[Claim 3] as a carcass code — a cross section the radial -ply lire containing air according to claim 1 or 2 characterized by having 
arranged the flat organic monofilament so tlial the major axis of a cro.ss-.seclion flat configuralion may turn to the hoop direction of 
a tire 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



fDelailed Description oflJie Invention) 
[000 1 ] 

I Industrial Application) this invention relates to tJie radial-ply tire containing low mpg air with which generation of heal and 

rolling resistance were reduced especiallv about the radial-plv tire containing air. 

10002] 

[Description of the Prior Art) In the conventional radial-ply tire conlaining air, what covered the steel code or ihe organic fiber 
code wiih coaling mbber i,s known as a bell which consists of uvo or more layers arranged between a carcass and a tread 
[0003] 

|l'roblem(s) lo be Solved by ihc inveniion] Wliiie aji appearance of Uie outstanding highly elTicienl tires, such as endurance 
ability, driving siabiliiy ability, and a riding comforlability perlbrmance, is desired with highly-eflkient-izing of an automobile, an 
appearance of a low mpg tire is desired from problems, such as saving of resources and pollution. 

[0004] However, il a steel code is used for a belt in order that endurance ability, driving stability ability, a riding conifortability 
performance, etc. and a low mpg performance may have the so-called antinomy-inciinaiion, for example, may raise liie endurance 
abilitv' of a lire, the weight of a tire will increase and mpg will become bad. 

(0005) Moreover, although what used organic fiber codes, such as nylon and polyester, as a belt for lighlweight-izing of a tire is 
knov\'n, since generation of heat resulting from organic fiber il.self and a hysteresis loss is large, rolling resistance will be large and 
will move against low mpg-izalion on the conlrar\'. 

[0006] Here, the conventional radial-ply tire conlaining air is explained using drawing I and drawing 2 . The radial-ply tire 1 
containing air consists of the bead section 2, a carcass |)ly .1. a belt 4, and a tread 5. And tlie bell 4 i.s airanged between the carcass 
ply 3 and the tread 5 as shown in drawing I , and it is canying out the operation as the so-called hoop which suppresses the 
expansion to the radiation direction of the carcass ply 3. Moreover, 6 is the shoulder section. 

[0007 ) The belt 4 consists of two or more layers, for example, 2-4 layers, conventionally (in drawing 2 which shows drawling I 
and the tire radial cro.ss section of a bell 4). the case of two-layer 4' and 4" is .shown Steel of each belt layer 4' which constitutes a 
bell 4, and ihe cross-section approximate circle t>'pe by which 4" has been arranged at an angle of predeiennined lo the equator i£ 
of a tire or the organic fiber code 7, and 7' are covered with coating lubber 8 and 8', and it is constituted as shovm in drawing 2 . 
|0008) by Ihe way - air entering - a radial-ply lire - one - a run - the lime - a road surface - irregularit)' - or — a cornering 

- etc. etc -- a shock recei\ in^ - although - being such - a shi>ck - a belt — a layer four - ' — four — " - a code — seven 
seven - ' - coatuig - rubber -- eight -- eigiu - ' - defomiaiion -- di.slorlion and - a belt a layer — four -- ' -- four — " - 
between — a shear strain 

[0009] however ~ a belt - a layer - four ' ~ four - " - a code - seven - seven - ' - coating - rubber - eight — eight ' - 
or " a bell - four - a shoulder the section - six — an elastic modulus - defatigation - a property — or - distortion — etc. etc. 

- being big ~ a diflcrencc — it is - a sake especially - stress - concentrating - a code - an edge — setting - being the 
so-called — separation ~ starting - a 

[0010] moreover - ****** it does not result by generating of .separation - a code edge setting - belt layer 4' and 4" - since 
the shear su-ain of a between is large, there is a problem that the rolling resistance of a large next door and a tire becomes 
generation of heat J large 

[001 1 1 Although an clastic modulus is high and liie suong large steel code is recently used as a bell, as mentioned above, since 
there are few envelope elVects, it has the problem iliat a riding comforlability performance is bad, greatly ( the rigidity of the 
circumferencial direction of a tire ), while it is not desirable for improvement in the low mpg performance of a tire, since a steel 
code is heavy compared with an organic fiber code. 

[00 1 2 1 Furihennore. when a .steel code is used as a belt, since ihe differences, such as an clastic modulus with coaling rubber, are 
very large compared with an organic fiber code, po.ssibilily thai separation will happen becomes high. 

1001.3 1 On the other hand, as a bell, when organic fiber is used, iliere is a problem tlial the responsibility ability to a cornering is 
bad since the rigidity of the longitudinal direction of a tire is small, Uierefore driving stability ability gels worse althougli anelaslic 
modulus is small compared with a steel code, and a riding comlbriability performance improves since it is soft. Moreover. 
allht)ugh It is not a sieel code, since the dilferences, such as an elastic modulus wiili coaling rubber, are large, possibility that 
separation will happen will .still remain. 

10014) Moreover, since generation of heat by organic fiber itself is large when organic fiber is used as a belt, there is a problem 
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that rolling resistance is large, compared with a steel code. 

[00 1 5] The purpose of this invention solves the problem mentioned above at the time of using organic fiber as a belt, and is to 
offer the radial-ply tire containing air which reconciled the low mpg performance of a tire, and many of other performances, such 
as driving stability ability, with sufficient balance. 
[0016] 

(Means for Solving the Problem] In order to attain the above-mentioned purpose, the radial-ply lire containing air of tliis 
invention what wound around the spiral the code which consists of organic fiber, and covered it with coating oibber only one 
layer as a bell -- or Cut the ply which allotted in parallel only one layer of codes which similarly consist of organic fiber, and 
covered them with coating rubber, and thing use is carried out. While winding only one layer of this so that the direction of a code 
may become the circimiferencial direction of the equator of a tire, i.e., the direction of a tire, and abbreviation parallel By 
arranging suitably the reinforcement rubber layer containing the staple-fiber-like matter by which orientation was carried out in 
the predetermined direction to the above-mentioned bell desirable - further - as a carcass code — a cross section — the problem 
which the conventional radial-ply lire containing air mentioned above has is solved by using a flat organic monofilament 
[0017] what wound around the spiral the code which consists of organic fiber, and covered it with coating rubber only one layer 
as a bell to the beginning first - or Cut the ply which allotted in parallel only one layer of codes which similarly consist of organic 
fiber, and covered them with coating rubber, and thing use is carried out. While winding only one layer of this so that the direction 
of a code may become the circumferencial direction of the equator of a tire, i.e., the direction of a lire, and abbreviation parallel, 
the composition which has arranged suitably the reinforcement rubber layer containing tlie staple-fiber-like matter by which 
orientation was earned out in the predetermined direction to this belt is explained in detail. 

[001 8] I( is covered wiiii coating rubber 10 while only one layer is wound so that the bell 9 which consists of organic fiber may 
become abbreviation parallel in the direction of equatorial E of a lire I in the belt 4 of this invention as shown in drawing 3 . 
(0019) Although it is the optimal as hell suuciurc for the lire 1 which has the belt 4 of such composition not having generation of 
heat which originates mainly in the shear su-ain between belt layers etc. with a natural thing, and decreasing the rolling resistance 
at the lime of rectilinear propagation As opposed to the equator E of the bell layer which allotted the bell in the direction of an 
upward slant to the right to the equator E of a lire I in the equator E of a tire I , and the range of 1 0-30 degrees of angles to make, 
and a lire A cornering power falls to about I / two to I /3 compared with the conventional two-layer mixture belt sUiicture where 
the lower right becomes by the hell layer which allotted the bell to ****** in the range of the equator \l of a tire I, and 10-30 
degrees ofajiiiles to make, and it will gel worse, so thai driving stability ability is not compared. 

[06201 Therefore, m the bell 4 of structure wound only one layer so thai the bell 9 which consists of organic fiber might become 
abbreviation parallel in the direction of equatorial \l of a tire I , it was ver\' difllcull to reconcile reduction of driving stability 
ability and rolling resistance. 

[002 1 1 However, if the reinforcement mbber layers I I and 1 2 which carried out specified quantit>' content of the siaplc-fiber-like 
mauer arc arranged to such a belt 4, since a belt 4 will be C(^njointly reinforced as a whole by it with ihc reinforcemeni rubber 
lavcrs 1 1 and 1 2 and an clastic modulus will increase to ii, while tiie fall of a cornering power is prevented and driving stability 
abilitv is lullv maintained, a cui-proof pcrfonnance or fatigue-resistant ability of a belt 4 etc. is improved sharply. 
[0022] And the direction of orientation of the staple-tlber-like matter f blended with the reinforcement rubber layers 1 1 and 12 
shouTi in drawing 4 drawing 7 as a short line in simulation such an eflcct the direction of equatorial E of a tire - abbreviation 
- reduction of driving stability abilii>' and rolling resistance, i.e., a low mpg performance, can boUi be sharply raised by making it 
arrange so that it may become wiihin the limits of predetennined to the parallel bell 9, and giving an anisolropy to reinforcemeni 
rubber 1 1 and 1 2 

|0023] As for the anisolropy of the reinforcement rubber layers 1 1 and 12 mentioned above, constituting as follows is desirable. 
(!) Modulus at the lime of 50% distortion of physical properties of the direction of orienlalion of the slaple-fiber-like matter of a 

reinlbrcement rubber layer ... 50kg/cm2 Above Dynamic-modulus E' 1x108 dyn/cm2 Above Dynamic-loss tandelta It is 

a modulus at the lime of 50% distortion of physical properties of a perpendicular direction to tlie direction of orientation of the 

staple-fiber-like matter <^f an or less 0.25(2) reinforcement nihber layer... 10 kg/cm2 Above Oxmaniic-modulus E' 4x107 

d\ n/cm2 Aho\ e IXnamic-loss tandelta the ratio of the modulus at the time of 50% distortion of the direction of 

staple-nbor-iikc mailer orienlalion of as opposed lo the modulus at the time of 50% distortion of a perpendicular direction to the 
direction of or less 0 1 5(.3 ) staple-fiber-like matter orientation - a lower limit 1 .5 times It is 2.0 or more times more preferably, 
and, as for a upper limit, it is preferably 1 .7 limes more desirahle tliat lliey are 8.0 or less limes. 

10024) The desirable range of an anisolropy was perfonned above because it could not be enough or the rolling resistance whose 
physical properties of a reinforcement rubber layer are the above and whose rigidity of a belt is a tire was not able to be reduced 
remarkably, if out of range. 

(0025) the direction of orienlalion of tlie staple-fihcr-like matter f blended with the reinforcement rubber layers 1 1 and 12 the 
direction of equatorial I: of a tire - abbreviation - it is desirable lo arrange so thai it may become within following limits lo the 

parallel bell 9 

[0026] The example which has arranged only one layer of reinforcement rubber layers 1 1 is sho\vn in the bell 4 bottom which has 
the bell 9 which consisted of organic fiber ajid has been airanged to the equator E of a tire I at abbreviation parallel at drawing 4 , 
and the direction of orienlalion of tJie staple-fiber-like matter f blended witli the reinforcement rubber layer 1 1 makes the angle to 
make 10-45 degrees witli Equator E in the direction of an upward slant to the right to the equator E of a tire I. 
|O027| The bell 4 which has the bell 9 which consisted of organic fiber and has been arranged lo the equator E of a tire I at 
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abbreviation parallel as shown in drawing 5 , The direction of orientation of the staple-fiber-like matter f both blended with the 
two-layer reinforcement rubber layers 1 1 and 1 2 arranged at the bottom The staple-fiber-like matter f of one reinforcement mbber 
layer 1 2 makes the angle to make 10-45 degrees with Equator E in the direction of an upward slant to the right to the equator E of 
a tire 1 . It is desirable that the staple-fiber-like matter f of the reinforcement rubber layer 1 1 of another side makes the angle 
which the lower right makes with Equator E to ****** 10-45 degrees to the equator E of a tire 1. 

[0028] Moreover, the direction of orientation of the staple-fiber-like matter f blended with the reinforcement robber layer 1 1 
arranged at the belt 4 bottom which has the bell 9 which consisted of organic fiber and has been arranged to the equator E of a tire 
1 at abbreviation parallel as shov^ in drawing 6 The lower right makes Equator E and the angle to make 1 0-45 degrees to the 
equator E of a tire I at The angle which makes the direction of orientation of the staple-fiber-like matter f blended with 

the reinforcement rubber layer 1 2 arranged at the belt 4 bottom with Equator E in the direction of an upward slant to the right to 
the equator E of a lire I can also be made into 10-45 degrees. 

[0029] Furthermore, the direction of orientation of the staple-fiber-like matter f blended with the reinforcement rubber layer 12 
arranged at the direction of orientation of the slaple-fiber-like matter f and the belt 4 bottom which were blended with the 
reinforcement rubber layer 1 1 arranged at the bell 4 bottom can both also be made into 10-45 degrees to the equator E of a tire I 
in this dircciion as shown in drawing 7 . 

|(K)30| mtJieover. ii has few elVects which prepared tlic reiiilbrcemeni rubber layer when loo thin, and on IheconU-ary, since il 
becomes iJiai rolling resistance increases by increase of a hysteresis loss while a tire becomes hcav>' and il cannot aim at 
improvement in mpg, if Uie ihickiiess of tlie reinforcement rubber layers 11 and 1 2 is too tliick. considering as suitable thickness 
is desirable ( thickness 1 When there is a reinforcement rubber layer 1 1 as shown in drawing 4 , as for tlie thickness of the 
reinforcement rubber layer 1 1 , il is desirable to be referred to as 1 mm or more, and when the reinforcement rubber layers 1 1 and 
1 2 are two-layer, as for tlie iliickness of the reinforcement rubber layers 1 1 and 1 2, it is desirable respectively to be referred to as 
0.5mm or more. 

[003 1 ] nexi - as iJie carcass code 1 3 which consists of an organic monofilament - a cross section — the composition using the 
flat code is explained In iJie desirable example of this invention, the carcass code is ananged so that il may consist of organic 
monofilaments 1 3 bv which iJic cross section is fonned in the Hal configuration unlike t)ie code of Ihe conventional cross-section 
approximate circle lype and Uie major axis of a cross-section Hat configuration may turn to ihe hoop direction of a lire 1 as shown 
in drawing! 8 . 

[0032] aboxe - die carcass ply 3 a cross section - since the flat organic monofilament 1 3 has been arranged so that the major 
axis of a cross-section flat configuration may turn to ilie hoop direction of a tire 1, the radial vertical rigidity of a lire 1 can case 
the increase in x ertical rigidity by the reinforcement i-ubber layers 1 1 and 12 which became low, therefore contained the 
above-mentioned staple-fiber-like mailer \\ and can improve a riding comforlabilily perfonnance remarkably 
f0033] Moreover, since il is arranged so tlial the major axis of a cross-section flat configuration may turn lo lliehoop dircciion of 
a lire I . thickness of Uie carcass ply 3 can be made thin, and a lire 1 can be lighlweighi-ized. therefore improvcnienl in mpi2 can 
be reali/ed a cross .section - as a flat organic monofilament, tlie high Du Ponl ten (H YTIZN : a trademark and llic quality of the 
inaicnal ;iiui nvlon i is known, and 1 / 2 - 1/5 are suitable for a minor axis/major axis 

10034 1 As nienin>ned above, \n hile being able lo decrease generation of heal of a lire 1 sliaipiy and being able to aim at fuiihcr 
reduction of rolling resistance by a cross section's constituting a carcass code from an organic monofilament 1 3 of a Hal 
configuration, and moreover adding the composition arranged so that the major axis of a cross-section flat configuration may luni 
to the hoop dircciion of a lire I in this invention, driving slability ability improves furtlier. 
(0035] 

[Example] Although an example is given lo below and this invention is concretely explained lo it, unless the main point ot this 

invention is exceeded, it is not limited to this cxajnple at all. 

|0036] The size of iJie used tire is 175/70. It is R 1 3 and a paltem is a smooth tire. 

(0037) A measuring method and the conditions arc as follows. 

To drum lifting with a rolling-resistance index (RRC) outer diameter of 1708mm, il is 2 the internal pressure of 2.00kg/cm. Alter 
having carried oui the preliminar>' am for 30 minutes In- 80 kin/lir, having readjusted pneumatic pres.surc, after installing die 
adjusled examination lire and carr>'ing out ihe load of the load of 300kgf, and raising drum roiaiional speed lo the speed of 200 
km/hr. the dnmi was made lo coast and il computed from moment of inertia until drum rotational speed falls lo 20 km/hr from 185 

km/lu". 

[0038] Rolling resistance of a lire = tor Id, tlie moment of inertia of a drum and II are | a drum radius and Rl of the momeniol 
inertia of a tire and Rd ] lire radii among liie resistance foimula of a ds/dl(ld/Rd2+Il/Rt2)-drum simple substance. 
f0039) The rolling-resistance value at Uie lime of 50 km/lir calculated by the upper formula was calculated as cenU-al value. In 
addition, environment measured in the interior of a room controlled by 24 **2-dcgreeC. Indexation rounded off and expressed 
belou deemial pt)ml of rolling-resistance index =( examination lire central value / control lire central value)xlOO. Consequently. 
Ihe one w here a rolhng-resi stance index is smaller will show thai mpg is good. The loads at the time of measurement of RRC are 
300kgf(s ), and the measuring method of RRC is a I shaft coasting formula. 

[0040] At the modulus rtx)ni temperature al the lime of 50% distortion, the JIS No. 3 dumbbell was pulled by 300 mm/min, and 
stress was measured. 

|004 1 ] Viscoelasticiiy dynamic-modulus 1£* and dynamic loss tandclla Are the value which measures according to the following 
conditions and is acquired, i.e., length 20mm, After attaching in a viscoelasticiiy measuring device (Oriental cncrg>' machine L-IR 
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Type) the test piece of the reinforcement rubber layer whose thickness width of face is 4.7mm and is 2mm, It is initial tension K7 
kgfi^cm2 to a rubber test piece. It gives, and in this state, frequency adds SOHz, an amplitude distortion adds S% of vibration to a 
rubber lest piece, and it measures at a room temperature. 

(0042 j h is internal pressure 2.00 kg/cm2 to drum lifting with a measuring method outer diameter [ of a comering power ] of 
1 500mm. After installing the examination tire with which it was filled up and carrying out the load of the 300kg of the loads, a 
preliminary run is carried out for 30 minutes at the rate of 30 km/hr, and it is internal pressurekg at unladen 2 It is re-filled up and 
the load of the 300kg load is carried out again, by the aforementioned drum lifting of the same diameter, a maximum of **I4 
degrees carries out positive/negative continuation, and a The comering force (CF) in positive/negative each angle was measured, 
and it asked for the comering power (CP) by the following formula. 

CP (kg/deg) - = ..{- CF { 1 degree) - (- kg -) - + - CF (2 degrees) - (- kg -) - A- two - + - CF (3 degrees) — (- kg -) - 
/- three + - CF (4 degrees) - (— kg — ) - A- four — /— four -- in addition, indexation set the thing of the example I of 
comparison to 100, and rounded off and 

(0043) The example of combination and rubber physical properties of the bell coating rubber used for Uie example of this 
invention and reinforcement rubber are shoun in Table I and 2. moreover, the passage of the following ( conditions / of the 
staple-fiber reinforcement masterbatch and staple fiber which were used for the example of this invention ) - it is — a cross 
section - the higli Du Pont ten mentioned above was used as a flat monofilament 

Staple-fiber reinforcement masterbatch: It is condition:[pilch-diameter] 0.05-0.8micromcler of the Ube Industries. Lid. make and 

a UBE-FRR-NR staple fiber, and more than 90 weight sections % should be 1 micrometer or less. 

[Fiber lenglJiJ It is 1 0 micrometers or more, and more than 90 weight sections % should be 1 000 micrometers or less 

(0044 ] 
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|0046) Below, based on Table 3 and 4, ihe example and the example of comparison of this invention are explained in detail. In 
addition, the number indicated by the term of the "reinforcement rubber layer structure" in Table 3 and 4 by which the 
direction of orientation of a staple fiber expresses the angle made to the equator E of a tire I , and was attached before the number 
The direction of orieniation of a .staple fiber expres,ses that the lower right of by which the direction of orientation of a staple 
fiber wa.s attached helore being the direction of an upward .slant to the right to the equator H of a lire 1 and a number is ****** 
to the equator \i of a lire I . 
10047) 
(Table 3 1 
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|*"M*)| The oriiiinic fiber bell Dl'a iwo-layer bell is each olher inlervvoven wiih ai ihe angle of 20 degrees lo the lire equator, aiid 
moreox er. as for ilie example I of comparison shown in l able 3, does not have the reinforcement rubber layer of each otiier. the 
example 2 of comparison has a bell layer parallel to tlie direction of the equator of a tire at one layer, and, moreover, an organic 
fiber hell does not have a reinforcement rubber layer. The example I of comparison is ( example / cornering power / rolling 
resistance and ] / bad, and the example 2 of comparison has a vcr>' bad cornering power, allhough rolling resistance is good. 
10050] ihc example 3 of comparison sliown in Table 4 — as a ply code — a cross section — it is the same as the example 2 of 
comparison excepi having used the flat organic monofilament, and aliliough tlie comering power is good somewhat from Ihe thing 
of the example 2 of comparison, compared with the tiling of an example, it is ver\* bad 

|005 1 j To tlie bell 4 up side which has the bell 9 which consisted of organic fiber and has been arranged lo the equator E of a lire 
1 at abbreviation parallel as the example 1 , the example 2, and the example 3 are shown in drawing 4 It is what has arranged only 
one layer of reinforcement rubber layers 1 1 with a thickness of I mm, and the direction of orientation of the staple-fiber-Iikc 
matter f blended with tlie rcinforcemcnl rubber layer ! I is changed to the equator E of a tire I for every example. Although most 



7 of 9 



11/1/02 2:1 3 Pr. 



rolling resistance is in the same level compared with the thing of the example 2 of comparison, the cornering power index is 
improving sharply and the cornering power index of the thing of an example 2 and an example 3 is improving fix3m the thing of 
the example 1 of comparison. Each thing of an example 1 , an example 2, and an example 3 is compatible on level with high low 
mpg performance and driving stability ability. 

[0052] The belt 4 which has the belt 9 which consisted of organic fiber and has been arranged to the equator E of a tire 1 at 
abbreviation parallel as the example 4 is shown in drawing 5 , It is both the thing two-layer to a top which has arranged the 
reinforcement rubber layers 1 1 and 1 2 with a thickness of O.Smm, respectively. The angle lo which the staple-fiber-like matta-f 
of one reinforcement rubber layer 1 2 makes the direction of orientation of the staple-fiber-like matter f blended with the 
reinforcement rubber layers 1 1 and 1 2 with Equator E in the direction of an upward slant lo the right to the equator E of a tire I is 
made into 30 degrees. The lower right makes [ the staple-fiber-like matter f of the reinforcement rubber layer 1 1 of another side ] 
30 degrees Equator E and the angle to make to the equator E of a tire I at Especially in this example, the cornering 

power index is improving sharply and a low mpg performance and driving stability ability are compatible on high level. 
(0053] An example 5 both makes 30 degrees the direction of orientation of the staple-fiber-like matter f blended with the 
reinforcement rubber layer 1 1 with a thickness of 0.5mm arranged at the belt 4 bottom, and the direction of orientation of the 
staple-fiber-like matter f which is an-anged at the belt 4 bottom and which was similarly blended wiiii the reinforcement rubber 
layer 1 2 with a thickness of 0.5mm to llie equator E of a tire I in this direction as shown in drawing 7 . Also in this example, 
especially, the comcring power index is improving sharply and a low mpg performance and driving stability ability are 
compatible on high level. 

|0()54| The direction of orientation of tiie siaple-fiber-like matter f blended witJi the reinforcement rubber layer 1 1 with a 
thickness of 0.5mm arranged at the belt 4 bottom which has the belt 9 which consisted of organic fiber and has been arranged to 
the equator B of a lire 1 at abbreviation parallel as the example 6 was shouTi in drawinp 6 The lower riglit makes 30 degrees 
Equator E and the angle to make lo the equator E of a lire I at The angle which makes the direction of orientation of the 

staple-fiber-likc matter f which is arranged at the bolt 4 bottom, and which was similarly blended with tlie reinforcement rubber 
layer 1 2 with a thickness of 0.5min with Equator E in ilie direction of an upward slant to the riglii to the equator E of a tire I is 
made into 30 degrees. Also in this example, especially, the cornering power index is improving sharply and a low mpg 
performance and driving slabilii)' ability are compatible on high level. 

[0055] The belt 4 which has tlie bell 9 which consisted of organic fiber and has been ananged lo the equator E of a tire 1 at 
abbreviation parallel as the example 7, the example 8, and Uie example 9 arc shown in drawinp 5 , li is both the thing two-layer lo 
a lop which has ananged the rcinJbrcemenl rubber layers 1 1 and 1 2 with a thickness or0.5mni, respectively. The angle to which 
ihe staple-fiber-like mailer fof one reinforcement rubber layer 12 makes the direclion oforieniaiion of iJie staple-fiber-like mailer 
f blended wiih die reinlbrcenieni nibber layers 1 1 and 12 with Bqualor 11 in the direction of an upward slam to the right to the 
equator E of a lire I is made inio 30 degiees. To the equaior E of a tire 1 , the slaple-fjher-like matter fof the reinforcement mbher 
layer 1 1 of another side makes 30 degrees the angle which the lower right makes with Equaior E lo and changes llic 

rubber kind and the carca.ss code 13 of the reinforcement rubber layers 1 1 and 12. 

f0056] an example 7 - a carcass code ~ a cross section -- ii is the same as an example 4 oxce|ii having considered as the flat 
organic monof;lameni an example 4 -- comparing - a carcass code - a cross section rolling resi.sianco has decreased more u> 
write as a llal organic monofilamenl. and the cornering power index is also improving the ihing of Uie example 3 of comparison 
as a carca.ss code a cross seciion - although the llal organic nionolllamenl is used, it does not have a reinforcement lubber layer 
like each example, ajid a cornering power index is ver>' bad and cannoi present practical use 

[0057] An example 8 and an example 9 are ihe points of having replaced the rubber kind of a reinforcement rubber layer with» 
and an example 4 is different. The rubber kind C of the reinforcemeni rubber layer of an example 8 has the ratio of the direclion of 
a code / the code right-angled direction of the modulus at the lime of 50% distortion smaller iJian the thing of an example 4, and 
somewhat, although the comcring power index is bad from tlie example 4, it is a very good value compared with the example of 
comparison. Moreox er, the rubber kind D of the reinJbrcement rubber layer of an example 9 has the ratio of the direction of a 
code / the code righi-angied direclion of the modulus at the time of 50% distortion larger than Uic thing of an example 4, there is 
less rolling resistance than the thing of an example 4, ilie cornering power index is large, and a low mpg performance and driving 
stability abilit>' are compatible on higher level. 

[0058] As mentioned above, in the example, rolling resistance and the cornering power are improved compared with the thing of 

the example of comparison, and a low mpg perlbrmance and driving siabilitv ability are compatible on high level. 

[0059] 

(Efl'eci of the lnvcniion| Since ilie radial-ply lire containing air of lliis invention is constituted a.s-explained above, it does scan 
efiecl which is indicated below. By having arranged the reinforcemeni rubber layer containing staple-fiber-like matter which was 
mentioned above lo a bell | peculiar lo Uie tire which has the belt suoicture currently wound only one layer so that the belt which 
consists of organic fiber may become abbreviation parallel on the equator of a tire J Hie problem of iJie fall of the cornering 
power which .such bell .structure has. and aggravation of dri\ ing slabilily abilily can be solved completely, without Uiere being no 
gcneraiion of heal rosuliing from the shear sirain between bell layers etc., and spoiling die advantageous eifecl that the rolling 
lesisiancc ai the lime of rocii linear propagation is small. 

|0060] moreover, a carcass code - a cross section - since it can respond flexibly, wiihoul spoiling the function as a hoop of a belt 
when the radial vertical rigidity of a lire becomes low, therefore a lengthwise load load joins a tire, since the flat organic 
monofilament has been arranged so thai the major axis of a cross-section flat configuration may turn to the hoop direction of a tire. 
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a riding comfortability performance improves remarkably 

[006 1 ] Furthermore, since ii is arranged so that the major axis of a cross-section flat configuration may turn to the hoop direction 
of a tire, thickness of a carcass ply can be made thin, and a tire can be lightweight-ized, therefore improvement in mpg can be 
realized. 



(Translation done.) 
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♦ NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



f Brief Descripiion of the Drawings) 

Uie cross section of tJie conventional radial-ply lire containing air. 
s the lire radial cross section of the conventional belt, 
s the perspective diagram of the belt of this invention. 

s the belt of this invention, and the perspective diagram of a reinforcement rubber layer, 
s the perspective diagram showing example with another belt of this invention and reinforcement rubber 



Drawing 1 


Drawing 1 


Drawing 2 


Drawing 2 


Drawing 3 


Drawing 3 


Drawing 4 


Drawing 4 


Drawing 5 


Drawing 5 


ayer. 



Drawing 6] Drawing 6 is the perspective diagram showing example with another bell of Uiis invention and reinforcement rubber 
ayer. 

Drawing 7] Drawing 7 is iJie perspective diagram showing example with anotlier bell of this invention and reinforcement nibber 
ayer. 

Prawing 8| Drawing S is the circumferencial direction cross section of the carca.ss ply of iliis invention. 
[Description of Notations] 
4 i3elt 

6 Shoulder Section 

1112 Reinforcemeni rubber lavcr 

13 Cross Scciion - Mai Organic Monofilameni Carcass Code 
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